Proteolysis of fibrinogen and fibrin by plasmin results in the elaboration of polypeptide fragments known as fibrinogen or fibrin degradation products. Two of the fragments, D and E, comprising about 70% of total digests (Nilehn, 1967) share an immunological identity with the parent fibrinogen (Nussenzweig, Seligmann, and Grabar, 1961) , and can be detected by immunological techniques. Boyden's (1951) technique, in which tanned red cells may be coated with human fibrinogen (Das, 1970) , can be adopted as a haemagglutination inhibition reaction for detecting circulating fibrin degradation products (Fox, Wide, Killander, and Gemzell, 1965; Merskey, Kleiner, and Johnson, 1966) . This assay has been successfully applied for measuring serum fibrin degradation products in normal subjects (Das, Allan, Woodfield, and Cash, 1967) , in uterine arterial and venous blood (Mackay, Das, Myerscough, and Cash, 1967) , in normal pregnancy (Woodfieid, Cole, Allan, and Cash, 1968) , and in cirrhosis (Das and Cash, 1969 ).
The present communication describes the standardization of this assay and also compares its sensitivity with other immunological techniques such as the Ouchterlony immunodiffusion (Ouchterlony, 1962) , immunoelectrophoresis (Scheidegger, 1955) , comparative immunoelectrophoresis (Nilehn and Nilsson, 1964) , and antigenantibody crossed electrophoresis (Laurell, 1966 (Das, 1970) , pH 6-4, containing 04% absorbed horse serum and 1 mg/ml sodiumazide was used routinely as a diluent except in those experiments where the effect of pH was investigated by the use of an appropriate buffer. 4 Rabbit anti-fibrinogen serum (Hoechst Pharmaceuticals Ltd, Germany) was diluted 1: 500 in this diluting fluid and stored at -40°C; further dilutions were made from this stock solution.
PREPARATION OF SPECIMEN

Serum
Five ml blood was collected in test tubes containing 500 Kallikrein inactivator (KI) units of Trasylol (Bayer, Germany) and incubated at 37°C for four hours; the serum was separated by centrifugation at 2000 g for 10 minutes. The test serum was mixed with 1/10 of its volume of thrombin (100 units/ml), re-incubated at 37°C for one hour, and then centrifuged: this procedure removed any residual fibrinogen. (Woodfield et al, 1968 (20-35%) in the final test system, were performed. Results showed an increase in inhibition proportional to the cell concentration.
Effect ofpH When the assay was performed at different levels of pH (5-0-8-0), neither inhibition nor the quantities of fibrin degradation products detected in the serum samples were significantly affected (Table I) .
Length ofincubation Tests were set up for the inhibition reaction and sensitized sheep red cells were added after periods of time varying from one to six hours. Results summarized in Fig. 2 showed that titres for both standard and test samples increased in proportion to the time of incubation. This did not affect measurement but the finding that the sensitivity of the system could be increased in this way has a practical value.
Specificity
The specificity of the assay was studied using 1: 5,000 antiserum; the results demonstrated that there was no inhibition by purified human albumin and y-globulin. Reagents used in the test system, such as Trasylol, Ca-thrombin, or EDTA, caused no inhibition, neither did the addition of a supernatant obtained by the incubation at 37°C for 30 minutes of purified fibrinogen with thrombin in the presence of Trasylol (Table  II) Table III shows the results of 20 serum samples in which the concentration of fibrin degradation products was measured by haemagglutination inhibition assay. In these test systems the sensitivity ofOuchterlony immunodiffusion and comparative immunoelectrophoresis are found to be similar (10-20 ,ug/ml). On the other hand immunoelectrophoresis was found to be less sensitive. A precipitin arc of 13 mm was obtained from a serum sample containing 56 [kg/ml fibrin degradation products on crossed electrophoresis; the length of the precipitin arc was proportional Fig. 3 Crossed electrophoresis of serum albumin and serum fibrin degradation products. Slides a, b, and c contain neat (2 5 g%), i, and X solutions of albumin respectively; slides d, e, and f contain neat (56 lug/ml), 2, and I dilutions of serum fibrin degradation prodticts respectively. to the amount of fibrin degradation products present in a manner similar to that obtained using standard albumin solution (Fig. 3) .
Comments
The present investigation shows that haemagglutination inhibition immunoassay is 10-20 times more sensitive than the conventional immunological techniques, thus permitting the measurement of small quantities of fibrin degradation products in normal serum . A trained technician can assay 25 samples per day. Samples may be deep frozen if necessary , and Merskey, Johnson, Kleiner, and Wohl (1967) Increased inhibition after prolonged incubation of the antigen with antibody is believed to be due to the progressive aggregation of antigenantibody complexes and a consequent reduction in their ability to coat sensitized cells (Fulthorpe, 1959) . This observation can be put to practical use by improving the sensitivity of the test system, this being less when dilute antisera are used. However, provided the standard and the unknown sera are treated identically, the length of incubation, change of cell concentration, or pH of the test medium will not affect the results significantly.
Heparin in the test system interferes with the reaction by showing an apparent decrease in the amount of fibrin degradation products; this is believed to be a manifestation of inhibition by a polyanion, having a high affinity for fibrinogen, on the interaction of fibrinogen and its antibody (Murakami, 1965) .
It is of interest to note the observation by McLaughlin (1968) that in vitro early fibrinogen degradation products produced by plasmin form a complex with chylomicrons: lipaemic serum may interfere with the immunological techniques and further study is required.
It is possible that an assay system for measuring fibrin degradation products in serum may detect only a proportion of the total amount, since it is known that some products are incorporated in the clot structure (Bang, Fletcher, Alkjaersig, and Sherry, 1962; Latallo, Budzyfiski, Lipin'ski. and Kowalski, 1964) . Moreover, the haemagglutination method gives no information on the heterogeneous molecular size and physicochemical characteristics of fibrin degradation products. For this reason it seems that other methods of comparable sensitivity, but greater specificity and precision, must be developed, perhaps by utilizing preliminary separation procedures. Although, in the present work antigen-antibody crossed electrophoresis was carried out on only a limited scale, similar work by Laurell (1965 and 1966) seems to be encouraging and, for preliminary separation, the use of acrylamide gel (Fisher, Fletcher, Alkjaersig, and Sherry, 1967) 
